We study the behaviour of the vector and axial current renormalisation constants ZV and ZA as a function of the quark mass, mq. We show that sizeable O(amq) and O(g 2 0 amq) systematic e ects are present in the Wilson and Clover cases respectively. We nd that the prescription of Kronfeld, Lepage and Mackenzie for correcting these artefacts is not always successful.
The numerical non perturbative estimate of the vector and axial current matrix elements is aficted by systematic errors due to the niteness of the lattice spacing a. These errors, which are monitored by measuring the current renormalisation constants Z V and Z A , are of O(am q ) in lattice simulations based on the Wilson action and O(g 2 0 am q ) in those based on the Clover action (m q is the quark mass). For light quarks, at = 6:0, the above e ects were found to be 25% in the Wilson case. The main success of Clover improvement consists in reducing such systematic e ects to 5%. However, when we deal with heavy quark masses m h , O(g 2 0 am h ) e ects may become relevant even in the Clover case. In this talk we present a preliminary study of the dependence of Z V and Z A on the quark mass.
Recently, Lepage, Mackenzie 1] and Kronfeld 2] (abbreviated as KLM) attempted to absorb these artefacts in modi ed normalisation factors which match the fermion elds to their continuum counterparts. For clarity of presentation, we separate their proposals into two parts:
(1) KLM normalisation: This is the normalisation factor between the free continuum propagator P cont (t;p) and its Wilson discrete counterpart P latt (t;p) which are related by P cont (t;p) = 2K(1 + am q )P latt (t;p) atp =0. This suggests 
The spatial components, on the other hand, should behave likẽ Fig. 2 , we see that the KLM normalisation of 1{3] is correcting most of the systematic O(am q ) e ects, whereas the R MFTI estimate of Fig. 1 shows that the MFTI correction is of little importance. However, all of these results were obtained from the same matrix elements, < P 5 jV jP 5 >, as opposed to the Z V estimates ofR (Fig. 2) , obtained from < 0jV jV >. The latter estimate of Z V is incompatible with all the others. This is a typical O(a) e ect which the KLM normalisation fails to correct. Recall that, for light quark masses, Clover improvement manages to correct these e ects, by implementing a conserved improved current V CI which di ers from V C by a total divergence. We now pass to Clover fermions; here the leading corrections are O(g 2 0 am h ). We will show preliminary results from 40 confs. at = 6:0 and V = 18 3 32. We have obtained Z V from ratios of 3-point functions (R of eq. (4) The results are shown in Fig. 3 ; note that the degenerate mass data does not interpolate smoothly the non degenerate points. This e ect is related to the presence of a spectator quark and is currently under investigation 5]. The non zero slopes of the Z V and Z A curves of is that the slopes of the two Z's have opposite signs. Thus, a universal KLM (or MFTI) mass dependent factor cannot atten out both curves simultaneously. This is another case in which the remedies of refs. 1{3] are shown to be inadequate. More details, as well as more accurate results, consolidating these points, will be shortly presented in 5].
